Introduction
Since Japan's Legal Provisions for Radiation Protection was amended in April 2001, dose measurement for radiation monitoring using passive personal integral dosemeters came to be preferred. The aim of this study is to apply the imaging plate (IP) as a passive integral dosemeter for gamma rays. The thermoluminescence dosemeter (TLD), fluoro-glass dosemeter (FGD), and optically stimulated luminescence dosemeter (OSLD) are already widely used as passive personal integral dosemeters. Nevertheless, the development of a quantitative evaluation method can make IP a new dosemeter with higher sensitivity, which can measure the low-level dose in the environment.
The IP is a detector of two-dimensional images and has been utilized in a number of fields. However, there are relatively few reports of applying IPs for quantitative use because of a large fading effect. Studies to measure the fading characteristics have been carried out and several results were reported [1] [2] [3] [4] .
In the latest paper 4) , considering an IP as a one-month integral detector, the optimum conditions for quantitative measurement were evaluated by using fading correction equations. Then, the optimum condition to minimize the effect of fading on dose estimation was obtained by post-irradiation annealing BAS-MS at 80℃ for 24 hours.
In this study, an integral dose during a one-month period at 8 points inside the 
Results
The Cs irradiated dose and a one-month integral dose, and (PSL) A is that of a one-month integral dose.
The value of (PSL) irrad. should be changed according to the temperature change during the month as well as the annealing temperature. The deviations from the average PSL densities of each month were 28.5% at 60℃
annealing, 12.6% at 70℃, and 10.0% at 80℃. The fading effect on PSL during one month becomes the smallest at 80℃. This is consistent with the result obtained by calculation and supports the conclusion that annealing at 80℃ is the optimum condition.
A one-month integral dose can be calculated from the values of (PSL) A and (PSL) irrad. in Eq. (1). Although the value of (PSL) irrad. might change according to changes in the temperature during the month and the annealing temperature as mentioned above, it corresponds to 108.9 µSv. Based on this relationship, the value of (PSL) A can be converted to the value of Sv. Figure 2 shows that there was no big difference between the annealed and non-annealed methods at all points with some exception. Because the way of evaluation of a month-long integral dose described above corrects the fading effects by using the IP irradiated with known dose. However, at some months of points 2 and 6, there was not so good agreement between both methods and no consistency in these differences between them. The reason for this is that the differences result from errors accumulated in the indirect calculation. That is, a month-long integral dose is obtained through the PSL density irradiated with the 137 Cs source, which is calculated by subtracting the PSL density of the non-irradiated IP from that of the irradiated IP.
Discussion
Considering these results, an improved method that can enable calculation of a one-month dose directly from the PSL density of the annealed IP without using IP irradiated with known dose should be needed.
As shown in Fig. 2 , the monthly fluctuation among the results with the three methods seems to be roughly consistent, but all the results except at point 2 show that the values with FDG are larger (sometimes double) than those with IP. The FGD is mailed to Tohoku University in the middle of the month prior to the assigned month to be exposed.
After exposure for one month, it is mailed back for the dose evaluation. It takes 1.5 to 2 months at the longest from sending and returning the FDG, thus, natural radiation accumulates during this period, although the IP exposure period is fixed at exactly one month. As for point 2 (the RI stockroom), however, the results with IP are sometimes greater than those with FDG. This indicates that some radioisotopes having energies with a big response to IP 5) might be stocked and/or taken in and out at this point.
Assuming Poisson distribution, the ratio of a counting error to a counting value can be evaluated by a following equation,
where x is the value of the PSL, A the readout area (mm 2 ), and . 
